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CHAPTER I. INTRODUCTION 
It has been observed that education has played an important role in 
accelerating the economic development and growth of societies as well 
as in enhancing the development of individuals. Generally speaking , 
countries with more highly- developed economics also have populations 
with higher levels of education . Individuals pursue higher levels of 
education with expectations of gaining skills and knowledge that will 
enhance their abilities and broaden the r ange of choices available to 
them. Besides, education is necessary to make people competitive for 
better jobs . 
In this paper, I present a study of the demand for higher education 
at 4-year institutions in the United States f rom 1955 to 1981, based on 
aggregate enrollment data. Enrollment data for public institutions, 
private institutions, and al l institutions (public plus private) are 
used in this analysis. Economic variables which affect the demand for 
higher education and which are considered in this study include the cost 
of higher e ducation at 4-year i nstitutions, the unemployment rate, and 
the rate of return on a college education . In addition, we add one 
dummy variable to account for the Viet Nam war era during which military 
conscription increased dramatically . 
In order to measure the intensity of demand for higher education 
among some relevant population group , the enrollment is cus tomarily 
represented as a proportion of the relevant group. The 18 to 24 year 
2 
1 old population eligible to attend college , defined as the individuals 
in this nge group who possess n high s~hool diploma, who are not in the 
armed forces and who do not alr eady possess a college degree, was 
gene rally selected as the relevant group. In this s tudy, I have derived 
a time series of enrollment ratios, the number of people who actually 
enroll in 4-year educational institutions as a ratio of the number of 
people who are eli gible to enroll . The t otal (publi c plus private) 
enrollment ratio (see Appendix , Table A.4) i ncreased from 1955 to 1969 
and declined aft er 1970. This trend also holds for enrollment in public 
institutions . Both ratios are consistent with the index of the rate of 
return (see Appendix, Table A.5) on a college education, which rose 
from 1955-1969 and declined af t er 1970 . The enrollment r a tio (see 
Appendix , Table A. 4) for private 4-year inst itutions decreased after 
1955 . Moreover, enrollment at private instit utions, expressed as a 
percen tage of total enrollments (see Appendix, Table A. 2) at 4-year 
institutions , also decreased after 1955 . 
The objective of this analysis is to investigate the effects of the 
explanat ory variables on enrollment ra t ios . I seek to determine which 
of the variables has the greates t impact on enrollments a t all 4-year 
institutions. In addition, I also wish t o determine which fac t or is the 
most important in determining the shares of enrollment captured by public 
and private 4- year institutions . Another major objective of this s tudy 
is to determine if the noted decline in the r atio of enrollment a t private 
1 
For an explanation and sources of their data, see Appendix, 
Table A. l . 
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institutions to enrollment at all institutions is a persistent trend. 
If the factors which contribute to the decline in private-institution 
share of all enrollments are adequately defined and understood, perhaps 
remedial action to reverse the trend can be initiated . 
Chapter II reviews two studies of college enrollment trends. 
Chapter III describes the model used , and a discussion of the results of 
the empirical analyses are presented in Chapter IV . Chapter V provides 
a sunnnary and conclusions . 
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CHAPTER II. LITERATURE REVIEW 
In this chapter , I review two articles which are the most pertinent 
t o the present study . 
Robert Campbell and Barry N. Siegel 
Robert Campbell and Barry N. Siegel (1967) estimated the demand for 
higher education in 4-year institutions in the United States during the 
period 1919-1964. They used agg r egate enrollment data and two economic 
variables, i ncome and price (tuition), to explain the movements of 
demand for 4-year institutions of higher education. 
Campbell and Siegel (1967) created these data in accordance with 
four variable s for which they had 9 years of observations 1 the number 
of 18 t o 24 year old high school graduates in the civiJian population 
for year t (Nt) ; the total undergraduat e degree-cr edit enrollment at 
4-year institutions in year t (Et); the income of each household for 
year t (YHt); and the average real tuition price (constant dollar tuition 
based on 1927 dollars) in year t (Pt). 
Their regression was of the fonn : 
or taking logarithms, 
log b + a log YHt + 8 log Pt . 
1The years Campbell and Siegel used were 1927, 1931, 1935, 1939, 
1947, 1951, 1955 , 1959 and 1963 . Tuition es timated was not available 
fo r other years. 
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Hypotheses tested were: 
(a) the effect of income on R is positive, i.e . a > 0 and 
t 
(b) the effect of tuition price on Rt is negative, i . e . B < 0. 
Their estimated equation , with standard errors in parentheses, was : 
0.7425 
(0.3702) * 
F 17.701 
+ 1.2036 log YHt 
** (0 . 1942) 
0.4404 log Pt 
*** (0 .1506) 
Campbell and Siegel (1967) concluded : "Our empirical results are 
easily summarized in two propositions: (1) Since 1919, there has been 
no trend of enrollments in 4-year institutions to the eligible population; 
and (2) the fluctuations in the ratio which have taken place are 
associated with f luctuations in disposable income per family and an 
index of tuition as defla ted by the consumer price index." 
With regard to the research of Campbell and Siegel (1967) , even 
though the elasticity coefficients of income and tuition price possess 
the desired signs, the large standard errors preclude an accurate 
prediction. Also, the small sample of 9 observations accounts for 
unreliable estimates of the elasticity coefficients. It indicates tha t 
* Not s i gnificant usi ng t 0 . 05 in a two-tailed test . 
** Statistically significant using t
0
. 005 one-tailed test. 
*** Statistically significant using t 0 . 025 one-tailed test. 
6 
the results are less useful for the aims of forecasting than if a larger 
sample had been available. 
Joseph E. Hight 
Using nearly the same time series data of Campbell and Siegel (1967), 
Joseph E. Hight (1975) also adopted a linear regression formulation to 
estimate the demand for higher education at all institutions. His 
research period, however, was 1927- 1972, and he separated the 
institutions into two sectors, one publicly controlled and the o ther 
privately controlled. 
Hight (1975) estimated the following regressions: 
i n E /P Bl + a R.n T + b fo T + c i n Y u u v (1) 
in E /P = 82 + d R.n T + i .2.n T + E in Y v u v (2) 
R.n E /P 83 + g R.n T u u + h i n y + i in T /T v u (3) 
in E IP = 84 + j R.n T + k .e.n Y + i i n T /T v u v u (4) 
R.n E /E = 85 + m R.n Y + n in T /T v u v u (5) 
where 
E = the public institution enrollments, 
u 
E the private institution enrollments , 
v 
P the 18 to 24 year old civilian population with high 
school diploma, 
7 
T the average tuition price charged by public 
u 
. . . 1 institutions , 
T = the ave r age tuition price charged by private 
v 
y = 
E /P 
u 
. . i 1 institut ans , 
the income per 
the enrollment 
1 
household , 
ratio for public institutions 
1 
E /P 
v 
the enrollment ratio for pr ivate institutions 
, and 
1 
Hight ' s empirical results are displayed in Table 1. The signs of 
the elasticity coefficients for the i ndependent variables are consisten t 
with Hight ' s hypotheses in all demand equations for public and private 
sect or institutions , except for the coefficient of t n T in Equation (4) . 
u 
Hight ' s general conclusions were: 
(a) The income elastici ty of demand for enrollment s was 
significantly l ess in the public sector than in the private sector. 
This indicates that increasing family income has been a fact or tending 
t o decrease the public share of the market. 
(b) The diffe rences in the s um of the cross prlce and own price 
elasticity of demand have not been a factor in caus ing the private t o 
public enrollment r atio t o decline. This indica tes tha t had percentage 
i ncr eases in the tuition of private institutions been equal to percentage 
increases of public institutions, the private t o public enrollment ratio 
would have risen as a result of inc reases in family income . 
1The income and tuition price variables are in 1958 dollars, and 
enrol l ment ratios are i n enrollments per 100 c i vilian population. 
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Table 1 . Empirical results of Hight 
Independent 
variables 
fo T 
u 
.!1.n T 
v 
.!1.n Y 
.!1.n T /T 
v u 
(1) 
.!1.n R 
u 
-1. 783 
(0 . 44S)a 
1. 373 
(0.340) 
0 . 301 
(0 . 313) 
Intercept 0 . 596 
R
2 
0.9709 
F statistic 211 . 28 
DW 0. 784 
Degrees of 
freedom 19 
Dependent variables 
(2) (3) (4) 
.!1.n R .!1.n R R,n R 
v u v 
0 . 202 
(0 . 497) 
-0. 714 
(0 . 539) 
1 . 099 
(0.497) 
- 0.410 
(0.145) 
0.301 
(0. 313) 
1. 373 
(0.340) 
-3.381 0 . 596 
0.5173 0.9709 
6 . 775 211.28 
0.100 0.784 
19 19 
- 0 . 511 
(0 .231) 
1 . 099 
(0 .497) 
-0 . 714 
(0.539) 
-3 . 381 
0 . 5173 
6 . 775 
0 . 100 
19 
aStandard errors are in parentheses. 
(S) 
.!1.n E /E 
v u 
0 . 906 
(0 . 398) 
- 2 . 234 
(0 . 387) 
-5 . 220 
0 .9283 
129 . 43 
0 . 462 
20 
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(c) The enrollment in private institutions relative to that in 
public institutions decreases, which is caused by the rising of the 
private to public tuition ratio. This effect has offset some income 
effect t hat has been favorable to the private sector . 
Regarding this study, in Table 1 , column (1) , Hight (1975) indicated 
that even though the two coefficients of public and private tuition 
price are significant, the income elasticity coefficient is not 
significantly different from zero at any of the commonly accepted levels 
of significance due to a high degree of multicollinearity between the 
private tuition variable and the income variable as well as between the 
two tuition price variables. In column (2) , he also indicated that the 
tuition price elasticity coefficients cannot be accepted as significantly 
different from zero in accordance with the t-test . In addition to the 
problem of multicollinearity, the low R2 (=0 . 5173) value is poss ibly the 
result of specification error caused by omitted variables . The rate of 
return and the change of admission standards are the most probable 
omitted variables. An additional effect of the omitted variables is 
the small values of the Durbin-Watson statistics in both public and 
private sector equations . Unfortunately , adequate time series data 
about these additional variables were not available to Hight , and t hus , 
these variables were omitted from the model . 
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CHAPTER I II • THE MODEL 
This chapter presents a further model of enrollment demand, making 
use of time series analysis of loglinear specifications of aggregate 
da ta. The enrollment ratio, the enrollment number of undergraduate and 
first professional degree-credit 4-year institutions of higher education 
divided by the number of eligible persons 18 to 24 years old in the 
population, is used as the dependent variable. We use some main and 
common factors that are expected to affect the demand for higher 
education as independent (explanatory) variables1 . These explanatory 
variables consist of the average cost at 4-year institutions, the index 
of expected rate of college return, the unemployment rate and a dummy 
varjable which is equal to 1 during the Viet Nam war era 1965- 1972 
and 0 otherwise . In addition t o considering the total enrollment at all 
4- year institutions, we also break the institutions into two sectors, 
public institutions and private institutions. 
Generally speaking, the relevant costs for 4-year institutions of 
higher education always include direct money costs and indirect financial 
cos ts, or opportunity costs . Tuition, fees, books, living expenses and 
other incidental expenses to attend school are the most obvious 
1originally, we also used income as an explanatory variable in our 
analysis , but we found multicollinearity between household income and 
education costs, as well as between two separate cost figures, public 
and private institution charges. The multicollinearity between income 
and private institution cos t causes the reversal of signs on the income 
and private cost variables in the demand equation for the private 
sector. We also found that the income elasticity coefficient in the 
total (public plus private) demand equation is not significantly greater 
than zero. Thus, we drop the income variable from our model. 
11 
components of the direct money costs. The opportunity cost is usually 
measured by the income from jobs available to high school graduates, 
i . e. the loss of income incurred while att ending university or 
college. However, when the rate of college return was calculated 
(Mattila, 1982), it included an estimate of this kind of income . Hence, 
we exclude the opportunity cost and include only the average cos t of 
tuition consisting of required fees, board, and dormitor y rooms a t 
4- year institutions in our cost variables . These direct money costs are 
deflated by the consumer price index of 1972. 
The expected rate of return is an import ant factor for people who 
possess high school diplomas when deciding whether or not to enter 
schools . The primary purpose for their going on t o universities or 
colleges is that they hope to realize a good return i n the f uture . If 
the expec ted rat e of return is high, then they have a higher volition 
to continue their education. Conversely , if the expected rate of return 
on additional education is low, they would pref er to enter the work 
force . Hight also felt that the expected rate of return was an 
important variable omitted from his regress i on equations, because 
time series data about the rate of college return were not available . 
Time series data of an i ndex of expected rate of return from college 
attendance by males is now available, although corresponding data fo r 
females is not available . Thus, we make the assumption that the index of 
expected rate of return on college a ttendance for males is equal to 
that for females . This assumption may not be correct, but it is the 
best available alternative . 
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The unemployment rate is another factor affecting the enrollment 
demand of higher education. As the unemployment rate rises, work 
alternatives become more limited, and entering college becomes a more 
a ttractive alternative . 
It has b een observed that our research covers the Viet Nam war era 
from 1965 t o 1972 . During the military build-up of this period, draft 
pressures may have affected the demand of enrollment for higher 
education. Some individuals elected to avoid military conscription by 
enrolling in universities and colleges . In order to capture the effect 
of this , we use a dummy variable which is equal to 1 for the Viet Nam 
war era and 0 otherwise . 
We specify Cobb-Douglas demand models in this study , a 
specification which is easily transformed to the loglinear form 
a llowing estimated coefficients to be interpreted as elasticities which 
al l ow for easy comparability of effects of the independent variables . 
The demand models specified for total (public plus private), public and 
private sector institutions, respectively, are: 
= fl (CUt ' CRVUt' Rt' ut , Dt) (6) 
EVt a2 62 P2 0 2 D 
RV = K CVt CRVUt 
t 
= Rt u e t EP t 2 t 
f 2 (~t, CRVUt' Rt, Ut' Dt) ( 7) 
13 
RTt = 
In addi tion, we also specify the rat io of publicly controlled 
enrollments relat ive t o privately controlled enrollments: 
where 
REVU 
t 
EP t the 18 t o 24 year old eligible college population 
in year t, 
EUt the public enrollments of 4-year public 
undergradua te and f irst-prof essional i nstitutions 
in year t , 
EVt the private enrollments of 4-year priva te 
undergraduate and f irst-professi onal institutions 
in year t, 
TEt = the tot a l enrollments of a ll 4-year undergraduate 
and fir st-prof essional institutions in year t, 
RUt the public enrollment ratio of 4-year public 
undergraduate and f irst-professional institutions 
in yea r t, 
RVt the private enrollment ratio of 4-year private 
undergraduate and f irst-professional institutions 
in year t, 
(8) 
(9) 
RTt the total enrollment ratio of all 4-year undergradua te 
and fi rst-professional institutions in year t, 
14 
REUV = the ratio of public enrollments relative to 
t 
private enrollments in year t, 
Cut the average cost charges to full-time resident 
degree- credit undergraduate students in 4-year 
public insti tut ions for year t, 
CVt the average cost charges to full-time resident 
degree-credit undergraduate students in 4- year 
private institutions for year t, 
CTt the average cost charges to f ull-time resident 
degree-credi t undergraduate students in all 4-year 
institutions for year t, 
the ratio of the CVt relative t o Cut in year t, 
the unemployment rate in year t, 
the index of expected rate of college return 
for year t, and 
D 1, years 1965-1972 ; 0, otherwise. 
We have an assumption tnat all applicants have equal opportunity t o 
be admitted at all 4-year institutions of higher education. 
In estimating the effects of explana t ory variables on enrollment 
ratios, using 27 observations from 1955-1981, we estimate these demand 
functions after taking logarithms as presented below: 
15 
(10) 
(11) 
(12) 
log REUVt 
Our hypotheses are : 
Equation (10) : The effect of CUt on RUt is negative; the 
effect of CRVUt, ut, Rt andDt on RUt is positive. 
Equation (11) : The effect of CVt and CRVUt on RVt is negative ; 
t he effec t of u t' Rt and Dt on RVt is positive. 
Equation (12) : The effect of CTt on RTt is negative ; the 
effect of Ut' Rt and Dt on RTt is positive. 
Equation (13) : The effect of CRVUt ' Rt, Ut and Dt on REUVt 
is positive. 
16 
The expected coefficient signs of hypo theses between dependent 
variables and independent variables are presented in Table 2 . 
Table 2. Expec ted coefficie nt signs of hypotheses 
Independent De12endent variables 
variables Log RUt Log RVt Log RTt Log REVUt 
Log CTt ( - ) 
Log CUt (-)a 
Log CVt (-) 
Log CRVUt (+) (-) (+) 
Log R 
t 
(+) (+) (+) (+) 
Log u (+) (+) (+) (+) t 
Dt (+) (+) (+) (+) 
8 Expected coefficient signs of hypotheses in parentheses . 
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CHAPTER IV. E~WIRICAL RESULTS 
Empirical Results Analysis 
I n the study , we use 1955-1981 data to estimate Equations (10)-(13). 
The data sources and descriptions are presented in the Appendix. 
In the statistical analysis, the costs of education can be 
represented by an index of real tuition costs . Thus , we represent the 
average costs of investing in an education at 4-year institutions by an 
index of the real average cos ts per student with the base of the index 
being 1972 = 100 . The index of the r ate of return on a college education 
also adopts 1972 as the base year (i . e . 1972 = 100) . 
The empirical results are shown in Table 3 . Column (1) of Table 3 
is the enrollment ratio for public i nstitutions . The signs of all 
coefficients are consistent with my apriori sign expectations . The 
elasticity coefficient of LCRVUt is positive and significantly greater 
than zero at the 0 . 0005 significance level . This indicates that the 
public enrollment ratio is strongly influenced by the ratio of costs at 
private institutions to cos ts at public institutions. As this cost ratio 
rises, persons become increasingly more aware that the costs of attending 
private instituti ons are much greater than the costs of a ttending public 
institutions; hence , persons tend to choose public rather than private 
institut ions for their education . The sign of the coefficient of log Rt 
is also positive and significantly larger than zero at the 0 . 01 
significance level (one-tailed test). This means that people have a 
greater inclination to attend public institutions as the expected rate 
18 
Table 3 . Empirical results 
Independent Dependent variables 
variables (1) (2) (3) (4) 
Log RUt Log RVt Log RTt Log REUVt 
Log CTt 
-0 . 063 
(-1.332) 
Log cut 
-0.089 
(- 0.583) 8 
Log CVt 
-0.036 
(-0 . 251) 
Log CRVUt 
1.189 -1 . 776 0 . 195 
(5.419) (-5.372) (8.195) 
Log Rt 
0.874 0.120 0 . 538 0.589 
(2. 941) (0.402) (4 . 123) (1.594) 
Log Ut 
0 . 025 -0.033 0 . 006 0.03 
(0.470) (-0 .67) (0.242) (0.585) 
D 0 . 017 -0.023 0.007 0.006 
t (0.036) (-0.699) (O . 406) (0 . 155) 
Intercept -5 .96 -1.198 -3.256 -2. 771 (-4.61 3) (-0.998) (-5.512) (-1.625) 
R2 0 . 8397 0.9126 0.7954 0 . 7916 
NLAG 2 2 2 2 
Degrees of 
freedom 19 19 20 20 
a t-ratios are in parentheses. 
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of return on the education increases. 
The coefficients of the remaining explanatory variables, i.e. 
unemployment rate, the average costs at 4- year public institutions, and 
the dummy variable , also have the expected signs, but none of these are 
significantly different from zero. Even though these variables are not 
significantly different from zero, they were often used in previous 
research to explain the dependent variable. Thus, I include them in my 
regression. 
The coefficients estimated in the regression of the enrollment ratio 
at private institutions on the independent variables are presented in 
Column (2) . The signs for the coefficients of log CVt and log ~VUt are 
negative, but the coefficient of log CVt is not significantly different 
from zero . The coefficient of log CRVUt is significantly different from 
zero at the 0.0005 significance level. Hence, increases in the ratio of 
costs at private i nstitutions t o costs at public institutions decrease 
the enrollment ratio of 4-year private institutions. In other words, as 
the magnitude of average private institution costs increases relative to 
average public institution costs , people feel that the private 
institution costs are too great a burden for them, and they decide not to 
enroll in private institutions. 
The regression coefficient of the unemployment variable is negative. 
This indicates that as the unemployment rate rises, private institution 
enrollment will decline. The explanation for this is that increases in 
the unemployment rate make more people unable to get jobs and 
correspondly , reduces the ability of persons to pay the expensive costs 
20 
of private institutions. However , this coefficient is not significantly 
different from zero . 
The coefficient of the dulIUlly variable D is also negative and n ot 
consistent with my hypothesis . This means that the private enrollment 
ratio decreased du r ing the Viet Nam war period. Although some people were 
afraid of being drafted into the army in the war era, the high costs of 
private institutions prohibited them from enrolling . Thus , these 
individuals chose to enroll in public institutions . Again , the 
coefficient of dummy variable D is not significantly different from zero. 
As expected , the rate of return on college educa tion (log Rt) has a 
positive, but not statistically significant, effect on the enrollment 
ratio at private institutions. 
The demand equation represented by CoJ umn (3) expresses the total 
enrollment ratio as a function of the index o[ average costs at all 
institutions, the unemployment rate, the index of expected rate of 
return on the college education and the dummy variable for Viet Nam war 
era . Signs of the coefficients estimated in this equation are as 
hypothesized. Increases in the total average costs of obtaining a 
college education will decrease the total enrollment ratio , and increases 
in the unemployment rate will increase the t otal enrollment ratio . 
However, the elasticity of log U is not significantly larger than zero . 
t 
Hence, the unemployment rate plays a very small role in the decision of 
whether or not to attend college . The coefficient of the dummy variable 
D is positive, but not significan tly different from zero . This indicates 
that some small group which was afraid of being draf ted into the army 
21 
decided to at tend college during the Vie t Nam war period. 
Of the four e xplanator y variables, the index of expected r a te of 
retur n is the most highly correla ted with the t o t al enrollment ratio . 
The coefficient of log Rt is positive and significantly different from 
zero at the 0.001 significance level . Thus , as the expected rate of 
return increases , the total undergradua te enr ollment at 4- year 
institutions increases. 
Column (4) represents the dema nd for education at publi c institutions 
expressed as the r atio of public institution enrollments to private 
ins t i tut ion enr ollments. The estimated coefficients of the independent 
variables in this equa tion have the expect ed signs. The coefficient 
of log CRVUt is positive and significant at the 0 . 0005 significance 
level . This indicates t ha t as the ratio of privat e to public average 
costs rises , the r a tio o[ public t o private enrollments rises . I n other 
word s , if the average cos t s o f private institution s increase faster than 
that of public institutions, then more individuals will enr oll in public 
institutions than in privat e institutions . 
The coeffi cien t of l og Rt is positive. The coefficients of bo th 
log Ut and the dummy variable D are also positive, but no t significantly 
different from zero . 
The a bove estimated equations are regressed by 2-period lag 
autoregression (NLAG = 2). This is because there exists autocorrelation 
in the equations, and we found that 2-period lag autoregression has the 
best empirical results . This indicates that the current error in each 
period depends on the err ors in each of the two previous periods. 
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As described in Chapter II, Hight (1975) found that the rario of 
private to public tuition had a nega tive effect on the ratio of private 
to public enrollments . Our result that the ratio of private to public 
average costs has a positive effect on the ratio o( public to private 
enrollments corresponds with Bight ' s result . Hence, both studies 
obtained results that the ratio of private institution costs t o public 
institution costs is the main factor affecting the relative enrollment 
ratio . 
In summary , our study reveals that the expec t ed rate of return on 
a college education is the primar y factor affecting the total demand 
for undergraduate education. An increased rate of return causes an 
increased total undergraduate enrollment. Moreover, the increase in 
relative average costs of private and public institutions is a primary 
determinant of the declining s hare of enr ollment at private institutions 
in the 4-year higher education market. 
Some Implications of the Empirical Results 
From the above a na lysis, we obtain some "policy" implications . 
First, we have determined that the ratio of private to public average 
costs i!'l the main fact••r tn E>xnlain the enrol lmert market share captured 
by publicly :md pri.vat l.'ly c11ntrolled 4-year inst i tutions . The elasticity 
of the public enrollment r atio, wit h respect to the ratio of the relative 
average costs , is 1 . 189 , a nd for the private enrollment ratio, -1 . 776. 
This indicates that as the ratio of r elative costs rises, the public 
enrollment ratio will increase and the private enrollment ratio will 
2 '3 
decrease. Our results reveal that the priva te institutions have 
increasing diff iculty in ma intaining adequate enrollment because private 
costs are higher and rising more quickly than public cos ts. The student 
tuition income is a very i mportant source of finance for private 
institutions. But the private institutions now are having increasing 
difficulty in maintaining adequate enrollment and hence, tuition income . 
Since financial resources for priva t e institutions are scarce, the 
private institutions have r e lied upon increasing tuition. One alternative 
for private institutions is to solicit donations from social organizations 
to solve some f inancial difficulties and hence, reduce the average private 
costs . From our empirical results, we have obtained an elasticity of 
private enrollment r a tio, with r espect t o the private costs, of -0.036. 
This indica t es that as the average private cos ts decrease 10%, the 
private enrollment ratio will increase 0 . 36%. If the private costs 
decrease 20%, the private enrollment ratio increases 0.72%. On the other 
hand, if the educational administrators of government feel that the 
higher educa tion of 4-year private institutions is a valuable investment 
in human capital and want to avoid wasting facilities in the private 
institutions, they can cons i der subsidizing private institutions, 
ther eby l owering private tuition. In addition, the tuition at 4-year 
public institutions is much lower than that at 4-year private institutions, 
and this fac tor is the main reason why mos t individuals choose to enroll 
in public institutions instead of private institutions . Thus, another 
alternative is fo r the government to reduce the subsidy for public 
institutions. This reduc tion would raise the tuition of public 
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institutions and decrease the difference between public tuition a nd 
private tuition , which would reduce the ratio of private t o public 
costs . The elasticity of the pr ivate enrol lment r a tio , with r espec t t o 
the r atio of priva te to public average costs, is -1. 776 . If the average 
public cos ts increase 10% and the ratio of the r e l a tive costs decrease 
a bout 10%, then the priva te enrollment ratio will be r a ised by 17 .7 6% . 
If the average public cos ts increase 10% and average private costs 
decrease 10%, then the ratio of the relative cos t s will be reduced by 
about 20%, and the private enrollment ratio will increase 35 . 52%. This 
policy may also encourage more i ndividuals t o e nroll in private 
institutions and improve the enrollment s hare of 4- year private 
institutions . 
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CHAPTER V. SUMMARY AND CONCLUSIONS 
From the evidence we have presented above, we con c lude: 
1 . The expected rate of return on a col l ege education is the main 
factor a ffec ting the t otal undergraduate e nrollment at 4-year institutions 
of higher education . Increases in the rate of return result in more 
individuals being willing t o a ttend 4-year institutions . In addition, 
the elastici ty of priva te ins t itution enrollment demand with respec t 
t o the r ate of return is less than that for public institutions. The 
increase in the rate of return has a more strongly significant effect in 
increasing the enr ollmen t at public institutions tha n at private 
institutions . The hig her and mor e rapidly increasing costs a t private 
ins titutions expla in the smaller effect of the r a t e of return on private 
institution enrollment. 
2 . The ratio of priva te t o public institution cos t c ha r ges is the 
mnin [actor exrlJinjng th~ respectiv~ shar es 1[ the enr ollment market 
captured by p11blic and privn l e 4-ycar institutions . The fact Lhat 
average cos ts at private institutions increase more rapidly than those 
of public ins titutions exp lains why the private institutions' share of 
the ,.. nrollment murker declines step by s t ep . 
L The inc1·f ~l S L .in the en rollme nt of public institutions relative 
to that of priva te institutions is due t o the increase in the ratio of 
private to public institution cos t c harges . 
Ther efor e, the ratio of average private to public institution cost 
charges pl ays a n impor t a nt role for individuals determining whether t o 
attend public or private 4-year institutions, and it i s exactly the 
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reason why the share of the enrollment market captured by the private 
sector declines . Thus, if administrators at 4- year private institutions 
want to increase the share of the enrollment market captured by private 
institutions of higher education, they have to consider decreasing the 
cos ts t o s tudents of a ttending their institutions, perhaps by soliciting 
more donations f r om social organizations . Alternative methods for 
educational administrators of gover nment are (a) to subsidize private 
institutions in order to lower private tuition, or (b) decrease the 
subsidy to public institutions, thereby raising their tuition and 
decreasing the difference between public tuition and private tuition . 
All of these policies could be expected to improve the enrollment share 
of 4-year private institutions. 
27 
BIBLIOGRAPHY 
Becker, Garry S. "Underinvestment in College Education?" American 
Economic Review 50 (May , 1960) : 346-35 4. 
Bridge, J. L. Applied Econometrics. Amsterdam : North-Holland 
Publishing Company, 1971. 
Campbell, Robert and Barry N. Siegel. 
in the Uni t ed Sta tes, 1919- 1964 ." 
(June , 1967) : 482- 494. 
"The Demand for Higher Education 
American Economic Review 57 
Christenson, S., John Melder, and Burton A. Weisbrod. "Factors Affecting 
College At t endan ce." Journal of Human Resources 10 (Spring, 1975): 
174-188 . 
Corman, Hope . "Postsecondary Education Enrollment Responses by Recent 
High School Graduates and Older Adults ." Journal of Hlllllan 
Resources 18 (Spring , 1983) : 247- 267 . 
Digest of Educational Statistics . Washington , D.C.: U. S . Government 
Printing Office, 1975- 1983. 
Graig, Steven G. and Robert P . Inman . "Federal Aid and Public 
Education: An Empirical Look at the New Fiscal Federalism. " The 
Review of Economics and Statistics 64 (November, 1982): 541- 552. 
Hight, J oseph E. "The Demand for Higher Education in the U. S.A., 
1927-72. " Journal of Human Resources 10 (Fall , 1975): 512-520. 
Hight, Joseph E. 
Education." 
"Supply, Demand and Enrollment Ratios in U.S . Higher 
Doctoral dissertation, Brown University, 1971. 
Hoenack, Stephen A. and William C. Weiher. "The Demand for Higher 
Educa tion and Institutional Enrollment Forecasting ." Economic 
I nquiry 17 (January, 1979) : 89-113. 
Jackson, Gregory A. and George B. Weathersby. "Individual Demand for 
Higher Education." Journal of Higher Education 66 (November/ 
December, 1975): 623-652 . 
Judge , Geor ge G., R. Carter Hill , William Griffiths, Helmut Lutkepohl 
and Tsoung- Chao Lee. Introduction to the Theory and Practice of 
Econometrics . New York: John Wiley & Sons, Inc ., 1982. 
Knudson, Odin K. and Paul J. Servelle. "The Demand for Higher Education 
at Private Institutions of Moderate Selectivity." The American 
Economist 22 (Fall, 1978): 30-34 . 
28 
Lehr , Dona K. and Jan M. Newton . "Time Series and Cross-Sectional 
Investigations of the Demand for Highe r Education . " Economic 
Inquiry 16 (J uly, 1978): 411- 421. 
Mattila, J . Pe ter . "Determinants of Male School Enrollments : A Time-
Series Analysis . " The Review of Economics and Statistics 64 
(May' 1982): 242-251. 
Projection of Educational Statistics . Washington , D.C. : U.S. 
Government Printing Office , 1975-1985. 
Raymond, Richard and Michael Sesnowitz . "The Returns to Investments in 
Higher Ed uca t i on: Some New Evidence . " Journal of Human Resources 
10 (Spring , 1975) : 139-154. 
Reilly , Gilbert J . "Weal th Neutrality Revisited : Guaranteed Tax Base 
Formulas and Local Choice i n Public Education . " The Review of 
Economics and Statistics 64 (November , 1982) : 553- 561 . 
Schultz , Theodore W. "Capital Formation by Education." Journal of 
Political Economy 68 (December , 1960): 571- 583 . 
Schultz , Theodore W. "Investment i n Human Capi t al." American Economic 
Review 51 (March, 1961): 1- 17 . 
Selected Manpower Statistics . ASI 3544-1. Washington, D.C . : 
Depar tment of Defense, 1975- 1983. 
U.S. Bureau of the Census. Historical Statistics of the United States, 
Colonial Times to 1970. Washing t on , D.C.: U.S. Bureau of the 
Census , 1975 . 
U. S . Bureau of the Census . Statist ical Abstract of the United St ates. 
Washington , D. C. : U.S . Bureau of the Census , 1946- 1983 . 
29 
ACKNOWLEDGMENTS 
I deeply thank my Major Professor, Dr. James A. Stephenson, for his 
helpful suggestions and guidance throughout this project . I also thank 
other members of my graduate cormnit t ee , Dr . Jean Adams and Dr. Roy 
Hickman, for their direction and assistance . My thanks are also 
extended to Mr . C. WangJian for his suggestions and assistance during 
the research program. Many thanks are also extended to Mr. Alan Barkema 
who read various chapters of the manuscripts cind helped me with the 
English presentation . I also thank Barbara Dubberke for her excellent 
and speedy typing of the final form of t his thesis. Finally, I 
especially thank my parents, my sisters and brother for their support 
and encouragement throughout my graduate studies at Iowa State 
University. 
30 
APPENDIX: DATA 
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Table A. l. Eligible college age populat iona 
Year 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
Number of eligibles 
6,668 , 600 
6 , 942,100 
7,122,100 
7,444,000 
7,815 , 900 
8,455,700 
9,104,400 
9,473,000 
9 , 971,800 
10 , 661 , 000 
11 , 688,200 
12 , 263 , 800 
12,762 , 600 
13 , 251 . 300 
13,925,400 
14 , 864,000 
15 , 505,200 
15 , 938,700 
16 , 233,200 
16,578,600 
16 , 997,800 
17 , 337,900 
17 , 633,300 
17,837 , 700 
17,987 , 200 
17 , 996 , 200 
18,237,300 
~efined as 18 to 24 year old high s chool gr ad uates i n the civilian 
popula t ion who did not already possess a college degree . 
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Explanation of Table A.l 
The eligible college-age popula tion was measured as the number of 
18 to 24 year o ld high school gradua tes in the civilian population who 
did no t alr eady possess a college degr ee . In order t o estimate the 
number i n this population group, we first obtained the 7-year cumula t ive 
t otals of high school g r adua t es beginning with the seventh year prior t o 
the year fo r which the es tima t e was required. The U.S. Bureau o( 
Census (1975; 1946-1983) provided the data on the number of high school 
graduates . The graduation data were mostly biannual after 1955 ; we 
interpolated for missing years . The cumulative totals were then adjusted 
for the death rate obtained f r om the same sources no ted above . The 
result was an annua l estimate of the number of 18 t o 24 year old high 
school graduates . 
Next , the high sch ool gr aduates of the 18 to 24 age group in the 
mili tary were est ima t ed for 1955 t o 1981 by t aking the r atio of the 
7- year cumulative t ot als t o the t ot al 18 to 24 year o ld gr oup and 
multiplying the result by the number o( 18 t o 24 year old men serving 
in the militar y . The age g r oup data were f r om the Digest of Educational 
Statistics (1975-1983) and military data were f r om the Selected 
Manpower S t a tistics ( 1975-1983) . 
We next subtracted or es t ima ted the number of 18 t o 24 year old 
men with high school diplomas serving in the military from the es timate 
of the total number of 18 t o 24 year old high school gradua tes . 
Later , we ob t ained an estimate of the number of 22 t o 24 year old 
college graduates by obtaining J - year cumulative totals of bachelor ' s 
33 
nd first professional degrees conferred beginning with the third year 
prior to the year for which the estimate was required. These data were 
obta ined from the U. S . Bureau of the Cens us (1950- 1983) . This number 
was then adjusted for the death rate. Then we subtracted the number of 
22 t o 24 year old college graduates from the number of 18 to 24 year 
old high school gr aduates in the civilian population to obtain our 
estimate of the eligible population of interest t o our study . 
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Table A.2. Undergraduate degree- credit enrollment at 4-year institutions 
of higher education, fa ll 1955-1981 (resident and extension 
opening fall enrollment - in thousands)a 
Year 
(1) 
Total (public 
plus private) 
4- year inst . 
(2) 
Public 
(3) 
Private (27l)x100b 
4- year inst. 
(37l)x100c 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
2109 
2309 
2391 
2539 
2637 
2776 
2956 
3163 
3407 
3700 
4066 
4301 
4572 
4842 
5127 
5390 
5483 
5530 
5549 
5577 
5626 
5685 
5745 
5776 
5763 
5736 
5682 
4-year inst. 
1103 
1235 
1302 
1402 
1456 
1537 
1665 
1821 
2030 
2242 
2517 
2689 
2929 
3218 
3454 
3674 
3771 
3812 
3819 
3828 
3859 
3893 
3928 
3939 
3927 
3907 
3860 
1006 
1074 
1089 
1137 
1181 
1239 
1291 
1342 
1377 
1458 
1549 
1612 
1643 
1624 
1673 
1716 
1712 
1718 
1730 
1749 
1767 
1792 
1817 
1837 
1836 
1829 
1822 
52.3 
53 . 5 
54 . 5 
55.2 
55.2 
55 . 4 
56 . 3 
57 . 6 
59 . 4 
60 . 6 
61.9 
62 . 5 
64.1 
66 . 5 
67 . 4 
68.2 
68.8 
68 . 9 
68.8 
68.6 
68.6 
68 . 5 
68 . 4 
68 . 2 
68.l 
68 . l 
67 . 9 
aSour ce : Projections of Educational Statistics (1975-1985). 
bThe 4-year public enrollments as percentage of all 4- year 
institution enrollments . 
47 .7 
46.5 
45.5 
44 .8 
44.8 
44.6 
43.7 
42 . 4 
40.6 
39.4 
38.l 
37 . 5 
35 . 9 
33.5 
32 . 6 
31.8 
31.2 
31.1 
31. 2 
31.4 
31 . 4 
31.5 
31.6 
31.8 
31. 9 
31.9 
32 .1 
cThe 4-year private institution enrollment as percentage of all 
4-year institution enrollments . 
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Table A. 3. Estimated average charges per full-time undergraduate 
resident degree-credit stude~t in 4-year institutions of 
higher education, 1955-1981 (charges for academic year a nd 
deflated by 1972 consumer price index)a 
Year All 4-year 4-year public 4- year private 
institutions institutions institutions 
1955 1549 1159 1976 
1956 1516 1142 1947 
1957 1534 1145 1999 
1958 1564 1156 2066 
1959 1625 1187 2166 
1960 1735 1289 2289 
1961 1773 1317 2360 
1962 1807 1358 2417 
1963 1835 1374 2515 
1964 1874 1397 2608 
1965 1911 1426 2698 
1966 1945 1448 2774 
1967 1934 1447 2801 
1968 1909 1444 2827 
1969 1960 1490 2930 
1970 1979 1505 2994 
1971 2004 1526 3058 
1972 2043 1549 3140 
1973 2055 1537 3197 
1974 1942 1455 3009 
1975 1868 1402 2886 
1976 1893 1426 2907 
1977 1884 1411 2907 
1978 1875 1382 2933 
1979 1837 1355 2867 
1980 1782 1301 2808 
1981 2348 1684 3756 
aSource: Projections of Educat ional Statistics (1975-1985). 
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Explanation of Table A.3 
Because some data in the later years do not include average f ees 
at the 4-year institutions, we have used a weighting method t o estima te 
them. The estimates of the average f ees at 4-year public institutions 
are determined by {(the total (consisting of 2-year and 4-year) public 
average cha r ges - 2-year public ave rage charge x (2-year public 
enrollments 7 t ot a l public enrollments)] : [4- year public enrollments 
t ot a l public enrollments]} 7 1972 consumer price index . 
The estimates of the average charges in 4- year priva t e institutions 
are determined by {[the t otal private average charges - 2-year priva te 
aver age charges x (2-year private enrollments t ot al private 
enr ollments)] 
enrollments ] } 
(4-yea r private average charges 7 t otal pr iva te 
1972 consumer price index. 
The estimates of average cha r ge s in all 4- year inst i tutions are 
determined by [the estimated average cha r ges in 4-year public 
institutions x (the public 4-year institution enrollments 7 total 4-year 
institution enrollments)] + [the estimated average charges in 4-year 
private institutions x (the 4- year private institution enrollments 
7 t o tal 4-year enrollments)]. 
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Table A.4. Enrollment ratios for undergraduates a t 
private 4-year institutions, 1955-198la 
all, public and 
Year All 4- year Public 4- year Private 4-year 
ins t itutions institutions institutions 
1955 0.316 0.165 0.151 
1956 0.333 0.178 0 . 155 
1957 0.336 0.183 0 . 153 
1958 0 . 341 0 . 188 0.153 
1959 0 . 337 0 . 186 0 .151 
1960 0 . 328 0 .182 0 . 147 
1961 0.325 0.183 0 . 142 
1962 0 . 334 0 . 192 0.142 
1963 0.341 0.204 0 .138 
1964 0.347 0 . 210 0 . 137 
1965 0.349 o. 215 0 . 133 
1966 0 . 351 0.219 0 . 131 
1967 0.358 0.229 0 . 128 
1968 0.365 0 . 243 0. 123 
1969 0 . 368 0.248 0 . 120 
1970 0.363 0.247 0 .115 
1971 0 . 354 0.243 O. llO 
1972 0.347 0.239 0 . 108 
1973 0.342 0 . 235 0 . 107 
1974 0.336 0.231 0 . 105 
1975 0 . 330 0.227 0 . 104 
1976 0 . 328 0.225 0 . 103 
1977 0 . 326 0 . 223 0 . 103 
1978 0. 324 0.221 0 . 103 
1979 0 . 320 o. 218 0 . 102 
1980 0 . 318 0 . 217 0 . 101 
1981 0 . 311 0 . 212 0 . 100 
aDef i ned as the number of enrol l ments divided by the eligible 
college-age population . 
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Table A. 5. a Index of the rate of college return, 1955- 1981 
a 
Year 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
Source: J. Peter Mattila (1982). 
Index 
92 .9 
92.9 
89.4 
87 . 6 
87.2 
88 . 0 
89 . 8 
92.5 
95.5 
98.2 
100 . 9 
104.2 
106.1 
107 . 4 
107 . 2 
l06. l 
103 . 8 
100 . 0 
94.9 
89.4 
88.7 
87 . 5 
87.2 
87 . 4 
88 . 1 
88.1 
88 . 1 
Originally, Mattila (1982) used (1956=100). I adjusted them using 
1972 as the base year, i . e . (1972=100) . Matilla ' s data i ncluded only 
1956-1979. I estimated 1955 data using the data of 1956 and 1980- 1981 
data using the data of 1979. 
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Table A.6. Index of average charges at all, public and privat e 4-year 
institutionsa 
Year All 4-year Public 4-year Private 4-year 
institutions i nstitutions institutions 
1955 75 . 8 74 . 8 62 . 9 
1956 74 . 2 73 .7 62 . 0 
1957 75 . 1 73.9 63.7 
1958 76 . 5 74 . 6 65.8 
1959 79.6 76.6 69.0 
1960 84 . 9 83.2 72 . 9 
1961 86.7 85 . 0 75.2 
1962 88 . 5 87.7 77 . 0 
1963 89 . 8 88.7 80.1 
1964 91. 7 90 . 2 83.1 
1965 93.5 92 . 1 86.0 
1966 95.2 93 . 5 88.3 
1967 94.6 93 . 4 89.2 
1968 93 . 4 93.2 90 . 1 
1969 95.9 96 . 1 93.3 
1970 96.9 97 . 1 95.4 
1971 98 . 1 98.5 97.4 
1972 100 . 0 100.0 100.0 
1973 100 . 6 99.2 101. 8 
1974 95 . l 93 . 9 95.8 
1975 91. 4 90.5 91. 9 
1976 92.6 92.1 92.6 
1977 92 . 2 91.1 92 . 6 
1978 91. 8 89 . 2 93 . 4 
1979 89.9 87.5 91.3 
1980 87 . 2 84 . 0 89 . 4 
1981 114.9 108 . 7 119 . 6 
ain obtaining t he index of average charges , we use t he every year 
average charges divided by 1972 average charges , then multiplied by 100 . 
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Table A. 7. Unemployment rate, 1955-1981 (in thousands of persons 
16 years old and over)a 
Year 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
b Unemployment rate 
4.4 
4 . 1 
4.3 
6.8 
5 .5 
5.5 
6.7 
5 . 5 
5.7 
5 . 2 
4.5 
3.8 
3 . 8 
3 . 6 
3.5 
4 . 9 
5 .9 
5 . 6 
4 .9 
5.6 
8.5 
7 . 7 
7.0 
6 . 0 
5 . 8 
7.1 
7.6 
aSource: U.S . Bureau of the Census (1975 ; 1946- 1983). 
b The unemployment rate is based on the pe rcent of civilian labor 
force in specified group. 
